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THRUST BEARING FOR REFRIGERATION
COMPRESSOR

BACKGROUND OF THE INVENTION

It is necessary to employ thrust bearings in centrifugal
refrigeration compressors. The power shaft on which the im-
peller is mounted is subjected to considerable end thrust force
during operation of the compressor. It is, accordingly, neces-
sary to provide sufficient and proper lubrication between the
shaft thrust collar and the thrust bearing disc. Inasmuch as the
lubricating oil becomes absorbed with refrigerant, difficulty is
incurred in that the friction created in the operation of the
bearing raises the temperature of the mixture sufficient to
cause flashing or vaporization of the refrigerant from the mix-
ture. The flashing of the refrigerant results in reducing the
lubricating quality of the mixture, and the flashing is of such
violence as to eject the mixture from between the engaging
surfaces of the bearing without providing proper lubrication.

SUMMARY OF THE INVENTION

My invention is directed to a thrust bearing structure em-
bodying an arrangement which is effective to prevent flashing
of the refrigerant from the oil-refrigerant mixture. The shaft
thrust collar is formed with grooves extending outwardly from
the shaft, the outer ends of the grooves communicating with
an annular encloged spaced having a discharge passage suffi-
ciently restricted whereby the thrust collar acts as an impeller
to pressurize the oil-refrigerant mixture to a value sufficient to
prevent flashing of the refrigerant.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view of a thrust bearing structure em-
bodying my invention;

FIG. 2 is a face view in elevation of the shaft thrust collar,
the view being taken on line 2-2 of FIG. 1;

FIG. 3 is a fragmentary view at the outer end of one of the
shaft collar grooves formed with a restriction; and

FIG. 4 is a fragmentary sectional view taken on line 4—4 of
FIG. 2.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The numeral 10 designates a crossmember mounted in the
casing of the machine. The crossmember is bored to receive
the cylindrical flange 11 of a support member 12 formed with
an end wall 13. A disc 15 is mounted in one end of the flange
11 and has a radial flange 17 overlapping the end of the flange
11 and being secured thereto as by cap screws 20. The disc 15
is provided with a central bearing 21 in which the drive shaft
23 of the compressor is journaled. The shaft 23 extends
through an aperture 25 formed in the center of the support
end wall 13 and which encircles the shaft in concentrically
spaced relation thereto. A thrust collar member 27 is fixed to
the shaft 23 as by means of a key 28. A thrust bearing member
30 encircles the shaft 23 and is positioned against the inner
surface of the end wall 13 of the support. The confronting sur-
faces of the end wall and the thrust bearing member 30 are of
spherical form whereby the thrust bearing is permitted move-
ment relative to the support 12 in order that the opposite face
side of the thrust bearing may properly engage the thrust col-
lar 27. The thrust bearing member 30 is formed with a bore 31
spaced concentrically about the shaft 23 forming an annular
passage 32 extending axially from the aperture 25 to the thrust
collar 27. The thrust bearing member is restrained against
rotation as by a pin 33 fixed in the end wall 13 and extending
into a slot 34 in the bearing member 30.

The bore of the support member 12 is of greater diameter
than the diameter of the thrust collar 27 and the bearing 30.
Accordingly, these members are mounted in a cavity formed
in the support, there being an annular space 35 encircling the
collar and thrust bearing. A seal 37 is mounted in the bore of
the support and has sealing engagement with the periphery of
the thrust collar 27,
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In the illustrated embodiment of the invention shown in the
drawings, the side surface of the bearing disc, 30 engaging the
confronting side surface of the thrust collar 27, is formed with
a plurality of grooves 40. The inner ends of the grooves 40
communicate with the annular passage 32 encircling the shaft
23. The grooves 40 extend outwardly from the shaft and, at
their outer ends, communicate with the annular space 35.
Preferably, the grooves 40 are formed on a curvature so that
the inner ends of the grooves merge with the passage 32 in tan-
gential relation thereto. With the shaft rotating in the
direction shown by the arrow 45 (FIG. 2), the curved grooves
40 provide for backward leaving of the oil and refrigerant mix-
ture.

Oil and refrigerant mixture is supplied to the passage 32 by
a conduit 51. Accordingly, the supply of oil is fed to the inner
ends of the grooves 40 and is moved radially outwardly
through the grooves by action of the rotating collar 27 and
discharged into the annular space 35.

The support 12 is formed with a discharge passage 55 ar-
ranged tangentially to the annular space 35 and extending out-
wardly therefrom. The outer end of the discharge passage 55
is provided with an orifice or restricted area 5§7. The restric-
tion 87 is dimensioned to provide sufficient impedance to the
flow of the mixture through the grooves 40 to pressurize the
mixture to a value sufficient to prevent or minimize the flash-
ing of the refrigerant within the bearing structure.

The outer ends of the grooves 40 may also terminate at a
restricted opening indicated at 60 (FIG. 3). This restriction, in
like manner, effects pressurization of the refrigerant-oil mix-
ture and is especially effective to prevent flashing of the
refrigerant in the circular space 32 and at the inner ends of the
grooves 40. The restrictions 60 may be used in combination
with the restriction 57, or alternatively in place thereof.

The areas 63 of the face side surface of the thrust bearing
member 30, intermediate the grooves 40, are inclined up-
wardly in a direction toward the rotation of the thrust collar,
this inclination being indicated by line 61 (FIG. 4). With this
arrangement, the high edges 64 of the grooves 40 establish an
oil wedge which is wiped across the face of the thrust bearing
30 to effect proper lubrication and to force the liquid mixture
into and outwardly through the grooves 40.

I claim:

( A thrust bearing structure for refrigerant compressor drive
comprising a support, a compressor drive shaft journaled in
said support, said support being formed with a closed circular
cavity arranged in concentrically spaced relation to said shaft,
a thrust bearing member, a thrust collar member, said mem-
bers encircling said shaft and being disposed in side-by-side
abutting relation in said cavity, one of said members being
fixed to said shaft for rotation therewith, the other of said
members being restrained against rotation and being formed
with a bore spaced concentrically about said shaft, said mem-
bers being of less diameter than said cavity, whereby said
members are encircled by an annular space, the side surface of
one of said members abutting against said other member being
formed with a plurality of grooves extending outwardly from
said shaft and communicating with said annular space, means
operable to maintain a mixture of oil and refrigerant between
the bore of said other member and said shaft, said members
being cooperable upon rotation of said one member to effecta
pressurized flow of said mixture outwardly through said
grooves to said annular space, and said support being formed
with a discharge passage extending outwardly from said annu-
lar space.

2. A thrust bearing structyre as set forth in claim 1 wherein
said discharge passage is of restricted area.

3. A thrust bearing structure as set forth in claim 1 wherein
said discharge passage extends tangentially from said annular
space.

4. A thrust bearing structure as set forth in claim 1 wherein
each of said grooves is formed with an inlet portion arranged
tangentially to said shaft.
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5. A thrust bearing structure as set forth in claim 1 wherein
the outer ends of said grooves are of restricted cross-sectional
area.

6. A thrust bearing structure as set forth in claim 1 wherein
said grooves are formed on a curvature to provide for
backward leaving of the mixture from the grooves.

7. A thrust bearing structure as set forth in claim 1 wherein
said thrust collar member is fixedly mounted on said shaft.

8. Thrust bearing structure as set forth in claim 1 wherein
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said grooves are formed in said thrust bearing member.

9. A thrust bearing structure as set forth in claim 9 wherein
an annular sealing member is mounted in said support in said
annular space, said sealing member encircling said one of such
members and having sealing engagement with the periphery
thereof.

10 A thrust bearing structure as set forth in claim 1 wherein
said grooves are formed in the other of said members.
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